Objectives To determine associations between experiencing alcohol-related harm, sex, and sexual orientation among Canadian high school students. Methods We used data from the 2012 Atlantic Student Drug Use Survey (ASDUS), including a comprehensive six-category measure of sexual orientation and nine different alcohol-related harms for analyses. Simple logistic regression was used to determine the association between experiencing any of the nine harms and each specific alcohol-related harm and sexual orientation, stratified by sex. Analysis was limited to those who indicated they had consumed alcohol in the year prior to the survey. Results High rates of having any alcohol-related harm were seen among both males (41.7%) and females (46.0%) attending Atlantic Canadian high schools. Mostly heterosexual males had a lower odds ratio for experiencing any alcohol-related harm compared to heterosexual males. Mostly heterosexual females and bisexual females had higher odds ratios for experiencing any alcohol-related harm than heterosexual females. Conclusions High rates of alcohol-related harm in this population suggest that youth may benefit from a harm reduction approach to alcohol use. While we found that mostly heterosexual and bisexual female youth experience higher levels of alcohol-related harm than heterosexual females, further research is required to confirm this association and to determine its relevance to harm reduction strategies.
Introduction
Alcohol is by far the most common substance used and abused by Canadian adolescents (Canadian Centre on Substance Abuse 2007). The 2012-2013 Youth Smoking Survey found that 60% of Canadian students in grades 10-12 had tried alcohol and that 46% had engaged in binge drinking at least once in the previous 12 months (Health Canada 2015) . For most adolescents, alcohol use is occasional or experimental; however, though their alcohol use, some will harm their current or future health, and may also threaten the well-being of others (Canadian Centre on Substance Abuse 2007). These consequences are herein referred to as alcohol-related harms.
Alcohol-related harms among young people include, but are not limited to, sexual risk taking, poor academic performance, violence, conflict, and injuries (Patrick et al. 2012) . The 2004 Canadian Addiction Survey found that one fifth of drinkers aged 15-24 years experienced at least one form of harm due to their drinking in the previous year (Health Canada 2005) . Alcohol, along with tobacco and illicit drug use, contributes to 21% of all deaths, 25% of potential life years lost and 19% of days spent in hospital for those aged 15 years or more in Canada (Rehm et al. 2006) . Though tobacco use accounts for the largest proportion of each of these outcomes when considering all ages, alcohol accounts for a much larger burden of acute harms (such as those from accidents and injuries) in younger age groups (Rehm et al. 2006) . The demonstrated impact of alcohol and its related harms on the well-being of young Canadians warrants a thorough investigation of which subpopulations are most affected.
Sexual orientation describes an individual's sexual, psychological and emotional feelings of attraction toward others, sexual identity, and sexual behaviour. Sexual attraction exists along a continuum, ranging from being attracted to only the opposite sex, to being attracted to only the same sex (Public Health Agency of Canada 2010). Between 2% and 10% of individuals in North America are of non-heterosexual orientation (Birkett et al. 2009 ). Sexual orientation and substance use have previously been linked in the literature among young people. A metaanalysis of substance use and sexual orientation concluded that lesbian, gay, and bisexual (LGB) teens from several countries, including the USA, Australia and Canada had 2.9 times higher odds of being engaged in any substance use than their heterosexual counterparts. The odds of any substance use were 340% higher for bisexual youth (of both genders) and 400% higher for non-heterosexual female youth (Marshal et al. 2008) . Though some studies have described risk and protective factors for alcohol-related harms, few have examined high school students, and only one focused on sexual orientation in this population (Homma et al. 2012 ). This study, conducted by Homma et al. in 2012 (Homma et al. 2012 , examined the relationship between experiencing at least one alcohol-related harm and sexual orientation among East and Southeast Asian adolescents in British Columbia, Canada. Homma et al. (2012) focused on the group of adolescents who identified as Bmostly heterosexual^-one of the most commonly reported sexual identities of young adults (Savin-Williams and Vrangalova 2013). Mostly heterosexual female students were found to be more likely than their heterosexual counterparts to experience any harm from alcohol or drugs (odds ratio (OR) = 2.09; 99% confidence interval (CI) = 1.73-2.52). A recent review also found that females across a broad age range who identify as mostly heterosexual reported more mental health and substance use problems than their completely heterosexual counterparts, though the literature on mostly heterosexual and mostly homosexual identities remains sparse for many outcomes among adolescents (Vrangalova and Savin-Williams 2014) .
While Homma et al. (2012) took an important step by investigating the association between sexual orientation and harm, there are many areas to build upon for future research on this topic. First, those of East and Southeast Asian descent represent only 8% of the total Canadian population, meaning that the study findings may not be generalizable to the diverse Canadian adolescent population (Statistics Canada 2011). Their study also did not investigate specific harms that may have contributed to the overall association. Finally, homosexual and bisexual students were combined in one group, despite the fact that bisexual youth have higher prevalence of substance use and may experience different patterns of alcohol-related harm (Marshal et al. 2008; Duryea and Frantz 2011) .
In 2011, Duryea and Frantz examined several specific consequences of drinking by sexual orientation in a national sample of college students in the USA (Duryea and Frantz 2011) . Bisexual and heterosexual males, while under the influence of alcohol, were both significantly more likely to injure others and fight than their homosexual counterparts, whereas bisexual females were more likely to injure others and have unprotected sex than their heterosexual counterparts. Previous studies have found that individuals with attractions to both sexes reported higher levels of internalized homonegativity (Cox et al. 2010) , were less open about their sexual orientation than lesbian or gay individuals (Balsam and Mohr 2007) , and had lower levels of LGB community involvement (Cox et al. 2010; Balsam and Mohr 2007) . Duryea and Frantz suggest that bisexual individuals (women in particular) may be more vulnerable to harmful substance use as a stress-coping mechanism, as posited through Meyer's Minority Stress Model (Duryea and Frantz 2011; Meyer 2003) . Generalizing study findings in college students to high school students is problematic due to differing cultures surrounding alcohol in each environment (Gliksman et al. 2003) . Furthermore, these findings cannot be generalized from the USA to Canada due to differing alcohol policies, most notably differing legal drinking ages (Keller et al. 2009 ).
Studying the characteristics of adolescents who experience harm due to their alcohol consumption should be a public health priority, in order to develop targeted interventions to decrease morbidity and mortality at an early age. The current study seeks to build on the work of Homma et al. (2012) and Duryea and Frantz (2011) by determining whether sexual orientation is associated with experiencing (a) any alcohol-related harm and (b) specific alcohol-related harms among high school students. This study addresses gaps in the literature by using a more nuanced measure of sexual orientation, specific alcohol-related harms, and a representative sample of high school students.
Methods

Survey instrument
The current study examines cross-sectional associations between sex, sexual orientation, and alcohol-related harms using data from the 2012 Atlantic Student Drug Use Survey (ASDUS). The 2012 ASDUS was a standardized survey conducted in collaboration with the governments of Nova Scotia (NS), New Brunswick (NB), and Newfoundland and Labrador (NL). This self-completion survey consisted of 106 multiplechoice items and one open-ended feedback question. The Dalhousie University Health Sciences Research Ethics Board granted ethical approval for the survey. Paper-based surveys were completed in English or French, depending on the primary language of school instruction. Responses to all questions were self-reported. More detailed information concerning the survey design and methods can be found in the Nova Scotian provincial report (Asbridge and Langille 2013) .
The primary ASDUS sample consisted of students in grades 7, 9, 10, and 12 in the public school systems in the three participating provinces. A two-stage stratified cluster sample was drawn. First, schools were randomly selected from within each of the four Shared Service Areas (SSA) in NS, four School Districts in NL, and seven Health Districts in NB. In the second stage, classes containing over 20 students (in one of the four surveyed grades) were randomly selected. The sample allowed for approximately proportional representation of each region and each grade. Data were weighted subsequently in order to correct for the overall disproportionate sampling strategy and for survey non-response, to produce estimates reflective of the province's whole student population. A total of 9226 Atlantic Canadian randomly selected students in grades 7, 9, 10, and 12 completed the questionnaire, with an overall response rate of over 90% of students present on the day of the survey.
Study sample
Students in grade 7 (n = 2369) were excluded from the current analysis, which focused on high school students who are typically defined as students in grades 9-12. Alcohol use is also low in grade 7 students in NS, with only 3.6% reporting alcohol use more than once per month, compared to 21.5, 30.4, and 47.9% of students in grades 9, 10, and 12, respectively (Asbridge and Langille 2013) . Finally, students in grade 7 are typically in the Bearly adolescence^developmental period. More clearly defined sexual orientation and stronger emphasis on peer groups tend to emerge during middle adolescence (approximately 15-16 years of age) and late adolescence (approximately 17-21 years of age) (Spano 2004) .
Students who did not report any past-year history of alcohol consumption were also excluded from analyses (n = 1577), as alcohol consumption is a prerequisite for directly propagating or experiencing the harms of interest. Respondents missing sex or sexual orientation information were also excluded from analyses (n = 216). Finally, the responses of all students who reported using a fictitious drug were excluded (n = 68). This question was included in the survey to detect students not responding in an honest fashion.
Measures
Alcohol-related harms
The ASDUS collected information on nine consequences related to alcohol consumption, all assessed over the past 12 months. These alcohol-related harms are the following:
-Alcohol affecting school work and/or exams -Alcohol causing tensions or disagreements with family -Trouble with the police due to drinking -Money spent on alcohol causing one to give up buying other things -Consuming alcohol before breakfast -Damage to property under the influence of alcohol -Injuring oneself under the influence of alcohol -Unplanned sex under the influence of alcohol or drugs -Driving under the influence of alcohol (with or without a collision)
Eight of the nine harms were assessed as Bno^or Byes.D riving under the influence was assessed by frequency (never to three or more times) and was recoded to no or yes.
We created a composite outcome variable to reflect experiencing at least one of these harms compared to students who reported that they had not experienced any of these harms. Students who did not respond to one or more of these items and who did not report any of the other harms were excluded from this analysis, due to the inability to ascertain their status with respect to such harms (n = 164).
Independent variables
Certain alcohol-related harms have previously been shown to occur disproportionately by sex and sexual orientation in college samples (Duryea and Frantz 2011) . Sex was assessed in the ASDUS by asking the following question: BAre you male or female?Ŝ exual orientation can be challenging to measure in surveys, with sexual behaviours, identity, and attraction to be considered (Korchmaros et al. 2013 ). Where it is necessary to use a single measure of sexual orientation, using an attraction measure is likely to capture the highest number of students of non-heterosexual orientation, and thus the highest number who may be at risk. Some students may not yet have engaged in sexual behaviour, and some may not yet be comfortable with self-labelling as having a non-heterosexual identity (Saewyc et al. 2004 ). Another study found that questions on sexual attraction are most consistently understood by youth, and that most youth preferred a sexual orientation item that provided the intermediate options mostly heterosexual and mostly homosexual to represent feeling between categories (Austin et al. 2007) .
Sexual orientation was measured with the following question, measuring sexual attraction (question 87): BPeople have different feelings about themselves when it comes to questions of being attracted to other people. Which of the following best describes your feelings?^The following six responses options were provided: B100% heterosexual (attracted to persons of the opposite sex),^Bmostly heterosexual,^Bbisexual (attracted to both males and females),^Bmostly homosexual,B 100% homosexual (gay/lesbian; attracted to persons of the same sex),^and Bnot sure.^Sexual orientation was treated as a categorical variable for analyses (coded 1 to 6). This measure reflected the attraction component of one's sexual orientation (Saewyc et al. 2004 ).
Statistical analyses
Respondents with missing data related to the primary outcomes and exposures of interest were excluded from related analyses. All data were analyzed using Stata V.13.1 (StataCorp, College Station, TX) software. Significance levels were set at α = 0.05. All analyses used probability weights to take into account the stratified disproportionate cluster sample design and were stratified by sex. In all analyses, heterosexual orientation was the referent category.
The sample was described in relation to sexual orientation and all measures of alcohol-related harm using unweighted frequencies and weighted proportions. Logistic regression was used to estimate the associations between sexual orientation and experiencing any alcohol-related harm. Finally, associations between sexual orientation and specific harms were examined. Only harms with over 10% prevalence in the study sample were examined to ensure sufficient statistical power.
Results
All results are reported among youth in grades 9, 10, and 12 who reported consuming alcohol in the past year and who had complete data related to outcomes and exposure variables of interest (the study sample). As shown in Table 1 , mostly heterosexual was the most common non-heterosexual orientation among both males (3.6%) and females (9.9%) in our study sample (n = 4996). Mostly homosexual was the least prevalent non-heterosexual orientation in the study sample, with 0.7% of males and 0.6% of females reporting such an orientation. The study sample was 47.2% male, with 88.6% of males and 79.6% of females reporting heterosexual sexual orientation. Table 2 presents ORs for the association between sexual orientation and experiencing at least one alcohol-related harm over the past year (n = 4832). Mostly heterosexual males were less likely than heterosexual males to experience any alcoholrelated harm over the past year (OR = 0.54; 95% CI 0.30-0.98). Conversely, mostly heterosexual females were more likely than heterosexual females to experience any alcoholrelated harm over the past year (OR = 1.39; 95% CI 1.04-1.86). Bisexual females were also more likely to experience any harm than their heterosexual counterparts over the past year (OR = 1.52; 95% CI 1.00-2.32).
As shown in Table 3 , almost half of females (46.0%) and 41.7% of males in our study sample reported experiencing at least one alcohol-related harm over the past year. For males, harms with over 10% prevalence were damage to property (17.8%), self-injury (16.3%), driving under the influence (10.1%), and unplanned sex under the influence of alcohol or drugs (19.0%) ( Table 3) . For females, harms with over 10% prevalence were tensions or disagreements with family and/or friends (11.6%), affected spending (14.2%), damage to property (14.6%), self-injury (20.2%), and unplanned sex under the influence of alcohol or drugs (22.7%) ( Table 3) .
Compared to heterosexual males, mostly heterosexual males were less likely to drive under the influence of alcohol (OR = 0.24; 95% CI 0.09-0.69) and engage in unplanned sex under the influence of alcohol or drugs (OR = 0.27; 95% CI 0.12-0.60) ( Table 4 ). Compared to heterosexual females, mostly heterosexual females were more likely to experience tensions or disagreements with family (OR = 1.91; 95% CI 1.22-3.01) and injure themselves while drinking (OR = 1.50; 95% CI 1.00-2.25) ( Table 5 ). Bisexual females were more likely to engage in unplanned sex while under the influence of alcohol or drugs than their heterosexual counterparts (OR = 1.62; 95% CI 1.04-2.53).
Discussion
Mostly heterosexual was the most prevalent non-heterosexual orientation in our sample of Atlantic Canadian high school drinkers among both males (3.6%) and females (9.9%). Despite this finding, and the fact that other studies have identified this orientation as common, the literature surrounding the health behaviours of those who identify as mostly heterosexual identity is sparse, especially in the case of males (Homma et al. 2012; Savin-Williams and Vrangalova 2013; Vrangalova and Savin-Williams 2014) .
We found differences in the risk of alcohol-related harms between students who identified as heterosexual and students who identified as mostly heterosexual, among both males and females. Mostly heterosexual males were less likely to report any harm than heterosexual males; this association was largely due to the lower likelihood of heterosexual males driving or engaging in unplanned sex while under the influence. Homma et al. found no significant difference in the odds of experiencing one or more problems related to drug or alcohol use between heterosexual and mostly heterosexual males, though this was within a specific ethnic group (Homma et al. 2012) . One of the hypotheses as to why heterosexual males may be at higher risk for alcohol-related harms than non-heterosexual males relates to social norms around masculinity (Iwamoto et al. 2012) . A pressure on heterosexual males to conform to masculine gender norms can impact several health behaviours related to alcohol, including misuse and physical fighting (Mahalik et al. 2007 ). One study found that masculine norms of heterosexual display were also related to alcohol use through susceptibility to peer pressure among young males (Iwamoto and Smiler 2013) . Heterosexual males may feel a need to prove their masculinity to their peers, leading to displays of traditional masculinity (e.g., fighting, risk taking) under the influence of alcohol. Mostly heterosexual females, on the other hand, were more likely to experience any harm than heterosexual females. This finding is consistent with Homma et al. (2012) , who suggest that mostly heterosexual females may experience increased minority stress related to a sense of not belonging to the traditional non-heterosexual orientation groups (i.e., LGB), and double minority status (female sex and non-heterosexual orientation) (Meyer 2003) . This notion is supported by a recent review of sexual orientation and health where mostly heterosexual females reported more substance use, which could be a coping mechanism to dull the symptoms of minority stress (Vrangalova and Savin-Williams 2014) . In turn, the impaired-functioning model hypothesizes that using alcohol as a coping mechanism may harm personal relationships, increase the risk of accidents, and increase vulnerability to victimization (Shrier et al. 2001) . Those who identify as mostly heterosexual may not be considered a traditional sexual minority, and thus may not benefit from LGB-specific health and support resources that can act as protective factors (Vrangalova and Savin-Williams 2014) . It is thus of note that Table 4 Weighted percentage and odds ratios (with 95% CI) for experiencing specific alcohol-related harms among male students in grades 9, 10, and 12 who had consumed alcohol in the past year, by sexual orientation Table 3 Past 12-month experiences with specific alcohol-related harms among students in grades 9, 10, and 12 who had consumed alcohol in the past year by sex, unweighted frequencies, and weighted percentages (95% CI) The dagger indicates the following:Point estimate of proportion is above 10%, was analyzed individually for association with sexual orientation significantly higher levels of tensions and disagreements with family or friends and self-injury contributed to overall associations with alcohol-related harm among mostly heterosexual females compared to heterosexual females. Finally, we found that bisexual females had slightly higher odds of experiencing any harm compared to heterosexual females. This was largely driven by the specific harm of engaging in sex under the influence of alcohol and drugs. Duryea and Frantz (2011) observed a higher mean count of alcoholrelated harms among young bisexual American college students compared to their heterosexual counterparts, a population somewhat different from the high school students in our survey. Some of the heightened risk among bisexuals in that study could possibly be attributed to the fact that mostly heterosexual identity was not considered. McCabe et al. (2012) , studying sexual identity and substance use among university students, found that one third of female students who identified as bisexual in a three-category measure of sexual orientation went on to identify as mostly heterosexual in a fivecategory measure (McCabe et al. 2012) .
Furthermore, McCabe et al. found that many of the individuals who identified as Bmostly heterosexual^in the fivecategory sexual identity measure selected Bheterosexual^in a three-category measure (McCabe et al. 2012) . By using a three-category measure, a group of youth who may be at higher risk of substance use (mostly heterosexual) will be also be masked among heterosexual youth. Mostly heterosexual individuals should be treated as a separate group in studies examining alcohol and sexual orientation, due not only to the size of this group but also as we have demonstrated, because of the potential for differing experiences with alcoholrelated harms.
This study is the first of its nature in an Atlantic Canadian high school population and has several strengths, such as a high response rate (> 90%) and overall sample size. Students of a range of sexual orientations were drawn from the same sample population, a strength that is not often seen in the substance abuse literature where nonprobability samples are frequent (Meyer 2003) . Furthermore, this study examined differences between multiple surveyed categories of sexual orientation, rather than amalgamating all those of nonheterosexual orientation. Grouping distinct non-heterosexual orientations together for analysis was a clear weakness in the literature (Duryea and Frantz 2011) . This study was not without limitations, including the use of cross-sectional data, which did not allow us to infer causal relationships. Crosssectional self-reported survey data also presents the risk of several types of bias, including social desirability bias, which may have impacted participants' willingness to report nonheterosexual orientation or alcohol-related harms (Kaminska and Foulsham 2013) . Despite using a more comprehensive measure of sexual orientation than most studies, ours did not include sexual orientations such as Basexual,^and gender identities such as Btransgender.^Differences in the odds of alcohol-related harms between heterosexual respondents, and some subcategories of non-heterosexual respondents were perhaps difficult to establish due to small cell sizes and thus low statistical power. Particular categories of concern are Table 5 Weighted percentage and odds ratios (with 95% CI) for experiencing specific alcohol-related harms among female students in grades 9, 10, and 12 who had consumed alcohol in the past year, by sexual orientation those of mostly homosexual orientation (both males and females), who have not yet been studied in detail in the literature. The ASDUS did not include a direct measure of minority stress, and we were thus unable to test the theory that higher rates of harm among non-heterosexual youth may be related to coping with minority stressors. Future studies should explore this concept, to determine how experiences with minority stress impact experiences with alcohol-related harms. Our study found that over 40% of Atlantic Canadian high school students who drank experienced at least one alcoholrelated harm over the past year. These high levels of harm suggest the need for prevention programs focused on harm reduction (Poulin 2006) . Higher odds of experiencing alcohol-related harms among bisexual and mostly heterosexual females compared to heterosexual females are important to consider when developing harm reduction strategies. Our study has also identified specific harms that may warrant targeting in harm reduction strategies based on sex and sexual orientation.
Funding information This research was supported by a grant from the Nova Scotia Health Research Foundation (Grant PSO-EXT-2011-8431). Funding for data collection was provided in part by the provincial Departments of Health and Wellness in Nova Scotia, New Brunswick, and Newfoundland and Labrador.
